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垩白和透明度等性状。本研究利用佳辐占和明恢 86 构建的一个 RIL
（F7）群体，对稻米的外观品质性状进行分子遗传学研究，以研究
佳辐占在品种杂交过程中的遗传规律，指导杂交组合的亲本选择；




以优质常规稻佳辐占为父本，明恢 86 为母本，构建的 RIL（F7）










利用在佳辐占和明恢 86 之间表现出多态性的 156 个标记构建了
一张包含 20 个连锁群的水稻遗传图谱，其中包括 131 个 SSR 座位，
覆盖水稻基因组约 1263.6cM，标记间平均间距为 9.6cM，满足 QTL
定位的要求。应用复合区间定位法对水稻外观品质性状进行 QTL 定
位分析，结果共检测到控制水稻外观性状的 32 个 QTL，分布在第 1、
2、3、5、7、8、9、10 和 12 号染色体上，其中单个 QTL 贡献率在
3.14％－25.12％之间。粒长检测到 8 个 QTL，粒宽检测到 4 个 QTL，
长宽比检测到 8 个 QTL，垩白检测到 2 个 QTL，粒重共检测到 10
个 QTL。每个性状的总遗传贡献率分别为 52.48%、36.72%、60.84%、























































Rice traits mainly include appearance traits, milling traits, nutrition traits 
and cooking traits. Appearance trait is the first elements of rice commercial 
quality, which could directly affect commercial values. Rice appearance trait is 
mainly referred to grain length （GL）,  grain width （GW）,  ratio of length and 
width （L/W）,  chalkiness （CH） and grain weight （WE）.  In this paper, we 
conducted molecular genetic research of rice appearance trait to analyze the 
genetic rule in the progress of Jiafuzhan hybrided with other parents for guiding 
the choosen of parents, and analyzed the localization of Quantitative Trait Loci 
（QTLs）by constructing A RIL（F7）populations derived from Jiafuzhan × 
MInghui86 with the purposes to get several accurated QTLs for the following 
research of gene localization and molecular marker-assisted breeding work. The 
main results as following:  
A RIL populations derived from Jiafuzhan × MInghui86 （ abbr: MJ86）  
was constructed, which the number of individuals is 390. Phenotyping shows 
that the average value of GL, GW and L/W are very close to mid-parent value, 
without super-parent value in the population, the average value of WE is also 
very close to mid-parent value but with super-parent value. The average value of 
CH is partial to low-value parent with super-parent value. Analysis of t-test 
shows that the distribution of GL, GW, L/W, and WE are following significantly 
or very significantly normal distribution, which indicates that the traits of GL, 
GW, L/W and we belongs to quantitative traits, and CH looks like 
quality-quantitative traits. Correlation analysis among rice appearance traits 
indicates that correlations between GL and L/W, GW and CH are very 
significantly positive, but those of between GL and GW, GW and L/W were very 
significantly negative. It also shows correlations between GL and WE, GW and 
CH are very significantly positive. 
We constructed a genetic linkage map, consisting of 20 linkage groups, by 
131 polymorphic SSR markers showed between two parents. It covered the rice 
genome about 1,263.6 cM. The average interval between two markers is about 
9.6 cM, meeting the need of analysis of QTL localization. 
We detected 32 QTLs controlling rice appearance trait distributed on chr.1, 
chr.2, and chr.3, chr.5, chr.7 chr.8, chr.9, chr.10, and chr.12, 8 for GL, 4 for GW, 
8 for L/W, 2 for CH and 10 for WE, which could explain the total variance 52.48%, 
36.72%, 60.84%, 30.37% and 67.91% respectively. We also detected 6 main intervals 
of QTLs in this paper: RM84-RM490, RM580-RM595, RM485-RM423, 
RM318-RM207, RM126-RM404 and RM257-RM328, which are locoted chr1, 















The results of this study could be used to improve the quality of 
other parents combining with molecular marker-assisted technology by 
using the elite trait gene of Jiafuzhan through the research of the 
genetic rules of Jiafuzhan’s elite traits, and also could be used for the 
research of breeding the population of long shape rice. 
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1.2.1 外观品质性状的评价标准  
外观品质性状是衡量大米商品价值的重要指标，是消费者在
选择购买时的首要标准。外观品质一般是指粒长（grain length，
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亲本提高育种效果具有重要意义。早在 1942 年，Sprague 和 Tatum[14]
根据对玉米数量性状的研究和杂交育种的经验，提出了一般配合


























则配测法等，且以完全双列杂交 为精确 [15-22]。  








gca 效应为主。金正勋等 [25]选用稻米垩白率不同的 6 个粳稻品种, 
采用 Griffing 双列杂交方法四, 对杂种 F1 及 F2 的稻米垩白率进
行了配合力分析。结果表明, 稻米垩白率的一般配合力和特殊配
合力方差在 F1 及 F2 代均极显著,基因加性效应和非加性效应均起
重要作用；稻米垩白率在杂种后代的表现主要还是由基因加性效
应决定, 并且随着世代的增加, 加性基因的作用越显重要；在总
的遗传变异中 F1 代和 F2 代主要以加性变异为主, 并且随着世代的
推进而非加性变异变小；稻米垩白率的一般配合力效应在 F1 和 F2























亲的表现值。张利华等 [27]选择 14 个优良籼型三系杂交稻亲本（7











也较高，分别为 78.70％、89.53％和 86.46％。李仕贵等 [29]用 6 个
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